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APPARATUS FOR RESTRAINING 
MOVEMENT OF AN OCCUPANT OF A 

VEHICLE 

BACKGROUND OF THE INVENTION 

The present invention relates to an in?atable vehicle 
occupant restraint system, such as an air bag system, for 
restraining movement of an occupant of a vehicle during a 
collision and, more particularly, relates to a vent valve for 
venting in?ation ?uid from an air bag. 
An in?atable vehicle occupant restraint system, such as an 

air bag system, often includes a vent for venting in?ation 
?uid ?om the air bag. The vent allows for early bag 
pressurization, yet minimizes the possibility of the pressure 
in the air bag becoming excessive. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a vent valve 
assembly is provided to vent ?uid from an air bag during 
in?ation of the air bag. The air bag is connected to a support 
structure by the vent valve assembly. In one embodiment, 
the vent valve assembly connects the air bag with a door of 
a vehicle. 

The vent valve assembly includes a base having an 
opening through which ?uid is conducted from the air bag. 
A valve element cooperates with the base to block ?uid ?ow 
through the base during initial in?ation of the air bag. When 
the ?uid pressure in the air bag reaches a predetermined ?uid 
pressure, a ?uid pressure force applied against the valve 
element plastically deforms portions of the valve element to 
actuate the vent valve assembly to an open condition. Fluid 
is then conducted from the air bag through the open vent 
valve assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other features of the present invention 
will become apparent to one skilled in the art to which the 
present invention relates upon reading the following descrip 
tion of the invention with reference to the accompanying 
drawings, wherein: 

FIG. 1 is a schematic illustration of an apparatus embody 
ing the present invention; 

FIG. 2 is a rear elevational view, taken generally along the 
line 2-2 of FIG. 1; 

FIG. 3 is a sectional view, taken generally along the line 
3——3 of FIG. 1; 

FIG. 4 is an enlarged illustration of a portion of FIG. 3; 
FIG. 5 is a view taken generally along the line 5-5 of 

FIG. 3; and 
FIG. 6 illustrates the structure of FIG. 3 with parts in 

diiferent positions. 

DESCRIPTION OF ONE SPECIFIC PREFERRED 
EMBODIMENT OF THE INVENTION 

An apparatus 10 (FIGS. 1 and 2) for restraining move 
ment of an occupant 12 of a. vehicle during a collision is 
mounted on a door 14 of the vehicle. The apparatus 10 
includes an air bag 16 (FIG. 1). An in?ator assembly 18 is 
connected in ?uid communication with the air bag 16 and is 
operable to provide in?ation ?uid to in?ate the air bag in a 
passenger compartment 17 of the vehicle. The in?ator 
assembly 18 is mounted on an inner panel 32 of the door 14. 
The in?ator assembly 18 may be of any suitable construc 
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2 
tion, and may be constructed as the in?ator assembly dis 
closed in US. Pat. No. 4,902,036. 
The air bag 16 is mounted on an inner side surface 30 of 

the inner panel 32 (FIG. 3) of the door 14. Prior to in?ation, 
the air bag 16 is stored in the vehicle door 14. When the air 
bag 16 is to be in?ated, ?uid ?ows from the in?ator 
assembly 18 into the air bag and in?ates the air bag into a 
position to restrain movement of the occupant 12. 
A plurality of vent valve assemblies 26 (FIG. 1) are 

associated with the air bag 16 and are operable from a closed 
condition to an open condition to vent ?uid from the air bag 
16. Three vent valve assemblies 26 are shown in FIG. 1. 
There may be more or less vent valve assemblies. The vent 
valve assemblies 26 are operable to vent ?uid from the air 
bag 16 in the passenger compartment 17 into a cavity 27 in 
door 14. By venting ?uid from the air bag 16, over 
pressurization of the air bag is avoided and peak pressure in 
the air bag is controlled. 

Since the vent valve assemblies 26 are similar in con 
struction, only one vent valve assembly 26, shown in FIGS. 
3-6, will be described in detail. The vent valve assembly 26 
extends through a circular opening 34 (FIGS. 3 and 4) in the 
air bag 16. The vent valve assembly 26 also extends through 
a circular opening 36 in the inner panel 32 of the door 14. 

The vent valve assembly 26 (FIG. 3) includes a rigid 
one-piece metal base 46 which extends through the circular 
opening 34 in the air bag 16 and through the circular opening 
36 in the inner panel 32 of the door 14. The openings 34 and 
36 could be other than circular. They could be oblong or 
rectangular, for example. The base 46 has a circular central 
vent opening 48 which extends axially through the base 
between the interior of the air bag 16 in the passenger 
compartment 17 and the cavity 27 in the door 14. A 
one-piece metal vent valve element 50 is disposed in the 
cavity 27 in the door 14 and blocks ?uid ?ow from the air 
bag 16 through the opening 48. 
The base 46 includes a cylindrical main section 56 which 

extends through the openings .34 and 36 in the air bag 16 
and inner panel 32 of the door 14, respectively. The main 
section 56 of the base 46 extends from the interior of the air 
bag 16 in the passenger compartment 17 into the cavity 27 
in the door 14. The main section 56 of the base 46 has a 
cylindrical inner side surface 58 which de?nes the opening 
48. The main section 56 of the base 46 has a cylindrical outer 
side surface 60 which is engaged by the portion of the air bag 
16 which de?nes the circular opening 34 in the air bag 16 
and the portion of the inner panel 32 which de?nes the 
circular opening'36 in the inner panel 32 of the door 14. 
The base 46 has a radially extending annular rim 64, 

which is formed as one piece with the main section 56 of the 
base 46. The rim 64 is disposed in the passenger compart~ 
ment 17 in a coaxial relationship with the cylindrical main 
section 56 of the base 46. The rim 64 has an annular clamp 
section 66 (FIG. 4). The clamp section 66 has a notched or 
irregular clamp surface 68 which engages an inner side 
surface 70 of the air bag 16. The clamp section 66 presses 
an outer side surface 72 of the air bag against the inner side 
surface 30 of the inner panel 32 of the door 14. The clamp 
section 66 applies su?icient force against an annular area on 
the inner side surface 70 of the air bag 16 to clamp the air 
bag 16 securely between the rim 64 of the base 46 and the 
inner door panel 32. The air bag vent opening 34 may be 
locally reinforced with layers of material or by any known 
means. 

The valve element 50 comprises a single piece of sheet 
metal. The valve element 50 includes a circular main section 
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78 (FIG. 5) and a pair of support sections 80 and 82. The 
circular main section 78 includes an annular rim 86 which is 
formed as one piece with a central portion 88 of the valve 
element 50. The annular rim 86 on the main section 78 of the 
valve element 50 has a ?at annular inner side surface 92 
(FIG. 4). The inner side surface 92 of the rim 86 is pressed 
against a ?at annular end surface 94 of the main section 56 
of the base 46 by the support sections 80 and 82. Therefore, 
the vent valve element 50 essentially blocks ?uid ?ow 
through the opening 48 into the cavity 27 in the door 14 
when the vent valve element is in the closed condition of 
FIGS. 3 and 4. 
The support section 80 of the vent valve element 50 has 

a generally U-shaped con?guration. Thus, the support sec 
tion 80 has an inner leg section 106 and a parallel outer leg 
section 108 (FIG. 4) connected together by an arcuate bend 
section 104. The outer leg section 108 is joined to the 
annular rim 86 on the main section 78 of the valve element 
50. When the valve element 50 is in the closed condition of 
FIG. 4, the inner leg section 106 abuts an outer side surface 
112 of the inner panel 32 of the door 14. A distal end portion 
114 of the inner leg section 106 extends into a recess 116 
formed in the main section 56 of the base 46. 

A tab 117 formed in the inner leg section 106 engages the 
panel 32 of the door 14 at the opening 36 to retain the end 
portion 114 of the inner leg section in the recess 116. A 
second tab 118 is formed in the inner leg section 106. The 
tab 118 engages a rectangular opening 119 to ?lrther retain 
the end portion 114 of the inner leg section 106 in the recess 
116. 
The support section 82 (FIG. 3) has the same generally 

U-shaped con?guration as the support section 80. Thus, the 
support section 82 has a pair of parallel leg sections 122 and 
124 connected together by an arcuate bend section 120. The 
outer leg section 124 is joined to the annular rim 86 on the 
main section of the valve 50 diametrically opposite the leg 
section 108 of the support section 80. When the valve 
element is in the closed condition of FIG. 3, the leg section 
122 abuts the outer side surface 112 of the inner panel 32 of 
the door 14. The leg section 122 has a distal end portion 124 
which extends into a recess 126 formed in the main section 
56 of the base 46 at a location diametrically opposite from 
the recess 116 in the main section 56 of the base 46. 

A tab 128 (FIG. 3) formed in the inner leg section 122 
engages the panel 32 of the door 14 to retain the end portion 
124 of the inner leg section in the recess 126. A second tab 
130 is fonned in the inner leg section 122. The tab 130 
engages a rectangular opening 132 to further retain the end 
portion 124 of the inner leg section 122 in the recess 126. 
The assembly of the parts is relatively simple. The base 46 

is inserted into the air bag 16 through the opening (not 
shown) where ?uid from the in?ator assembly 18 enters the 
air bag. The main section 56 of the base 46 is then positioned 
in the opening 36 of the inner panel 32 of the door 14 with 
the air bag outer side surface 72 in contact with the inner side 
surface 30 of the inner door panel 32. The inner leg sections 
106 and 122 of the support sections 80 and 82 of the valve' 
element 50 are resiliently de?ected away from each other 
(FIG. 5), and the valve element is moved toward the base 46 
until the leg sections 106 and 122 snap into the recesses 116 
and 126, respectively. The valve element 50 is constructed 
so that it is su?iciently sti?C so that the surface 92 will not be 
distorted while legs 80 and 82 are ?exed and thus surface 92 
will be ?at when it engages surfaces 94. 
Engagement of the leg sections 106 and 122 of the support 

sections 80 and 82 in the recesses 116 and 126 in the main 
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4 
section 56 of the base 46 and abutment of the leg sections 
106 and 122 against the outer side surface 112 of the inner 
door panel 32 retains the, base against axial movement 
relative to the door 14. Abutment of the leg sections 106 and 
122 of the support sections 80 and 82 of the vent valve 
element 50 against the inner door panel 32 also results in the 
rim 64 being pressed ?rmly against the inner side surface 70 
of the air bag 16. The leg sections 108 and 124 of the support 
sections 80 and 82 function to press the inner surface 92 of 
the vent valve element 50 against the base 46 when the vent 
valve element is in the condition shown in FIG. 3. 
When the vent valve assembly 26 is in the condition 

shown in FIG. 3, the main section 78 of the vent valve 
element 50 blocks the ?ow of ?uid from the air bag 16 into 
cavity 27 formed between the inner panel 32 and an outer 
panel 42 of the door 14. 
The main section 78 of the vent valve element 50 is 

moved from the closed condition of FIG. 3 to the open 
condition of FIG. 6 by plastic deformation of the support 
sections 80 and 82 of the vent valve element. Speci?cally, 
when the ?uid pressure in the air bag 16 reaches a prede 
termined pressure, for example, 15 psig, the ?uid pressure 
force applied against an inner side surface 100 of the main 
section 78 of the vent valve element 50 moves the main 
section of the vent valve element axially outward away from 
the base 46 to an open condition as shown in FIG. 6 and 
plastically deforms support sections 80 and 82. When the 
vent valve element 50 is in the open condition of FIG. 6, the 
inner side surface 92 of the rim 86 is spaced from the end 
surface 94 of the main section 56 of the base 46 to de?ne an 
opening 52 between the vent valve element 50 and the base 
46 and thereby enable ?uid to ?ow from the air bag 16 
through the opening 52. When the vent valve element 50 is 
in the open condition of FIG. 6, ?uid can ?ow from the air 
bag 16 through the opening 48 and the opening 52 into the 
cavity 27 between the inner panel 32 and outer panel 42 of 
the door 14. 

When the vent valve 50 is plastically deformed from the 
closed condition of FIG. 3 to the open condition of FIG. 6, 
the length of the leg sections 106 and 108 in the support 
section 80 and the length of the leg sections 122 and 124 in 
the support section 82 decreases. At the same time, the 
length of the bend section 104 in the support section 80 and 
the bend section 120 in the support section 82 increases. 
Although the inner leg sections 106 and 122 decrease in 
length as the vent valve 50 is plastically deformed to the 
open condition, the inner leg sections still engage the outer 
side surface 112 of the inner panel 32 of the door 14 to hold ~ 
the base 46 in place. 
The distance which the main section 78 of the vent valve 

element 50 is moved away from the base 46 varies as a direct 
function of the ?uid pressure applied against the inner side 
surface 100 of the vent valve element. Therefore, the greater 
the ?uid pressure in the air bag 16, the further the main 
section 78 of the vent valve element 50 is moved away from 
the base 46 and the larger is the opening through which ?uid 
is exhausted from the air bag 16 into the cavity 27 in the door 
14. 

After the ?uid pressure in the air bag 16 decreases, the 
plastically deformed vent valve element 50 remains in the 
open condition of FIG. 6. Thus, the support sections 80 and 
82 of the valve element 50 remain deformed. The support 
sections 80 and 82 support the main section 78 of the valve 
element 50 in a spaced apart relationship with the base 46. 
From the above, it should be clear that the air bag 16 is 

secured to the door 14 by the vent valve assembly 26 before, 
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during and after in?ation of the air bag. Moreover, although 
the vent valve assembly 26 is disclosed as being mounted on 
the door 14, it is contemplated that the air bag could be 
secured to many different types of support structures by the 
vent valve assembly. Also, while it is preferred to form the 
vent valve element 50 from a single piece of sheet metal, the 
vent valve element could be formed from other materials or 
multiple materials if desired. 
From the above description of the invention, those skilled 

in the art will perceive improvements, changes and modi 
?cations. Such improvements, changes and modi?cations 
within the skill of the art are intended to be covered by the 
appended claims. 

Having described the invention, the following is claimed: 
1. An apparatus for use in restraining movement of an 

occupant of a vehicle, said apparatus comprising: 
an air bag in?atable from a de?ated condition to an 

expanded condition extending adjacent to the occupant 
of the vehicle; and 

vent valve means connected in ?uid communication with 
said air bag for venting ?uid from said air bag, said vent 
valve means being operable between a closed condition 
and an open condition enabling ?uid to ?ow from the 
air bag through said vent valve means; 

said vent valve means including a valve element and a 
base having surface means for de?ning an opening 
through which ?uid ?ows from said air bag when said 
vent valve means is in the open condition, said valve 
element having a ?rst portion which blocks ?uid ?ow 
through the opening in said base when said vent valve 
means is in the closed condition and a second portion 
which retains said ?rst portion of said valve element in 
said ?rst position relative to said base when said vent 
valve means is in the closed condition, said second 
portion of said valve element being plastically deform 
able from a ?rst con?guration to a second con?guration 
upon movement of said ?rst portion of said valve 
element under the in?uence of ?uid pressure in said air 
bag from said ?rst position to a second position relative 
to said base and operation of said vent valve means 
from the closed condition to the open condition, said 
second portion of said valve element remaining in the 
second con?guration and supporting said ?rst portion 
of said valve element in said second position relative to 
said base after ?uid pressure in the air bag has been 
reduced to a ?uid pressure which is insu?icient to 
deform said second portion of said valve element 
plastically from the ?rst con?guration to the second 
con?guration. 

2. An apparatus as set forth in claim 1 wherein said ?rst 
portion of said valve element is disposed in engagement 
with said base when said ?rst portion of said valve element 
is in said ?rst position, said ?rst portion of said valve 
element being spaced from said base when said ?rst portion 
of said valve element is in said second position. 

3. An apparatus as set forth in claim 2 wherein said second 
portion of said valve element is connected with said base 
when said ?rst portion of said valve element is in said ?rst 
position and when said second portion of said valve element 
is in said second position. 

4. An apparatus as set forth in claim 1 wherein said second 
portion of said valve element includes a ?rst support section 
which extends in a ?rst direction from said ?rst portion of 
said valve element and a second support section which 
extends in a second direction from said ?rst portion, said 
?rst and second support sections being plastically deform 
able to move said ?rst portion of said valve element away 
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6 
from said base upon operation of said vent valve means from 
the closed condition to the open condition. 

5. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

a support structure having a planar panel section; 
an air bag in?atable to an expanded condition adjacent to 

the occupant of the vehicle; and 
vent valve means for venting ?uid from said air bag and 

for connecting said air bag to said panel section; 
said panel section including surface means for de?ning an 

opening extending through said panel section, said air 
bag including surface means for de?ning an opening in 
said air bag, said opening in said air bag being aligned 
with said opening in said panel section, said vent valve 
means including a base which is ?xedly connected with 
said panel section and having surface means for de?n 
ing an opening which is aligned with said opening in 
said air bag and said opening in said panel section, said 
vent valve means including a valve element having a 
?rst portion which is movable relative to said base and 
said panel section between a closed condition in which 
said valve element blocks ?uid ?ow from said air bag 
and an open condition in which said valve element 
enables ?uid to ?ow from said air bag through said 
aligned openings in said air bag, said panel section and 
said base, said valve element having a second portion 
for retaining said ?rst portion in the closed condition, 
said second portion having a leg section extending 
parallel to said panel section which remains engaged 
with said panel section when said ?rst portion of said 
valve element is in its closed and open conditions. 

6. An apparatus as set forth in claim 5 wherein said base 
is rigid and said valve element is formed of a material which 
is plastically deformable by ?uid pressure to move said 
valve element from the closed condition to the open condi 
tron. 

7. An apparatus as set forth in claim 5, wherein said 
second portion of said valve element includes retainer means 
for retaining said second portion of said valve element in 
engagement with said panel section. 

8. An apparatus as set forth in claim 7, wherein said 
retainer means includes a tab projection engaging said panel 
section. 

9. An apparatus as set forth in claim 5 wherein said base 
extends through said aligned openings in said air bag and 
said panel section. 

10. An apparatus as set forth in claim 5 wherein said air 
bag is clamped against said support structure by said base. 

11. An apparatus as set forth in claim 5 wherein said base 
includes an irregular surface area which is aligned with an 
irregular surface area on said support structure, said air bag 
being clamped between said irregular surface area on said 
base and said irregular surface area on said support structure. 

12. An apparatus as set forth in claim 5 wherein said ?rst 
portion of valve element is disposed in engagement with 
said base when said valve element is in the closed condition. 

13. An apparatus as set forth in claim 5, wherein said 
panel section is a portion of a vehicle door inner panel, said 
vent means venting ?uid to an interior of said vehicle door 
between said inner panel and an outer panel. 

14. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

a support structure; 
an air bag in?atable to an expanded condition adjacent to 

the occupant of the vehicle; and 
vent valve means for venting ?uid from said air bag and 

for connecting said air bag to said support structure; 
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said support structure including surface means for de?n 
ing an opening extending through said support struc 
ture, said air bag including surface means for de?ning 
an opening in said air bag, said opening in said air bag 
being aligned with said opening in said support struc 
ture, said vent valve means including a base which is 
?xedly connected with said support structure and hav 
ing surface means for de?ning an opening which is 
aligned with said opening in said air bag and said 
opening in said support structure, said vent valve 
means including a valve element which is movable 
relative to said base and said support structure between 
a closed condition in which said valve element blocks 
?uid ?ow from said air bag and an open condition in 
which said valve element enables ?uid to ?ow from 
said air bag through said aligned openings in said air 
bag, said support structure and said base, said air bag 
being disposed adjacent to a ?rst side surface of said 
support structure and said valve element being disposed 
adjacent to a second side surface of said support 
structure opposite from said ?rst side surface of said 
support structure. 

15. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

a support structure; 
an air bag in?atable to an expanded condition adjacent to 

the occupant of the vehicle; and 
vent valve means for venting ?uid from said air bag and 

for connecting said air bag to said support structure; 
said support structure including surface means for de?n 

ing an opening extending through said support struc 
ture, said air bag including surface means: for de?ning 
an opening in said air bag, said opening in said air bag 
being aligned with said opening in said support struc 
ture, said vent valve means including a base which is 
?xedly connected with said support structure and hav 
ing surface means for de?ning an opening which is 
aligned with said opening in said air bag and said 
opening in said support structure, said vent valve 
means including a valve element which ‘is movable 
relative to said base and said support structure between 
a closed condition in which said valve element blocks 
?uid ?ow from said air bag and an open condition in 
which said valve element enables ?uid to ?ow from 
said air bag through said aligned openings in said air 
bag, said support structure and said base, said support 
structure including a door panel, said opening in said 
support structure extending through said door panel, 
said apparatus further including a source of in?ation 
?uid connected with said door panel at a location 
spaced from said vent valve means, said air bag and 
source of in?ation ?uid being disposed adjacent to a 
?rst side of said door panel, said vent valve being 
disposed adjacent to a second side of said door panel 
opposite from said ?rst side of said door panel. 

16. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

an air bag in?atable from a de?ated condition to an 
expanded condition extending adjacent to the occupant 
of the vehicle; and 

vent valve means connected in ?uid communication with 
said air bag for venting ?uid from said air bag, said vent 
valve means being operable between a closed condition 
and an open condition enabling ?uid to ?ow from the 
air bag through said vent valve means; 

said vent valve means including a valve element and a 
base having surface means for de?ning an opening 
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8 
through which ?uid ?ows from said air bag when said 
vent valve means is in the open condition, said valve 
element having a ?rst portion which blocks ?uid ?ow 
through the opening in said base when said vent valve 
means is in the closed condition and a second portion 
which retains said ?rst portion of said valve element in 
said ?rst position relative to said base when said vent 
valve means is in the closed condition, said second 
portion of said valve element being plastically deform 
able from a ?rst con?guration to a second con?guration 
upon movement of said ?rst portion of said valve 
element under the in?uence of ?uid pressure in said air 
bag from said ?rst position to a second position relative 
to said base and operation of said vent valve means 
from the closed condition to the open condition, said 
second portion of said valve element remaining in the 
second con?guration and supporting said ?rst portion 
of said valve element in said second position relative to 
said base after ?uid pressure in the air bag has been 
reduced to a ?uid pressure which is insul’?cient to 
deform said second portion of said valve element 
plastically from the ?rst con?guration to the second 
con?guration; 

said second portion of said valve element including an 
arcuate bend section, a ?rst leg section extending away 
from said arcuate bend section and connected with said 
base, and a second leg section extending away from 
said arcuate bend section and connected with said ?rst 
portion of said valve element, said ?rst and second leg 
sections decreasing in length and said arcuate bend 
section increasing in length as said valve element is 
plastically deformed and said vent valve means is 
operated from the closed condition to the open condi 
tion. 

17. An apparatus comprising: 
a vehicle having a door which at least partially de?nes a 

passenger compartment, said door including surface 
means for de?ning a cavity within said door; 

an air bag in?atable to an expanded condition in the 
passenger compartment; and 

means for venting ?uid from said air bag to the cavity 
within the door during in?ation; 

said means for venting ?uid from said air bag including 
vent valve means for venting ?uid from said air bag and 
for connecting said air bag to the door of said vehicle; 

said vent valve means being operable between a closed 
condition and an open condition enabling ?uid to ?ow 
from said air bag to the cavity within the door of said 
vehicle through said vent valve means, said vent valve 
means including a valve element and a base having 
surface means for de?ning an opening through which 
?uid ?ows from said air bag into the cavity in the door 
of said vehicle when said vent valve means is in the 
open condition, said valve element being at least par 
tially disposed in the cavity in the door of said vehicle 
and having a ?rst portion which blocks ?uid ?ow 
through the opening in said base when said vent valve 
means is in the closed condition and a second portion 
which retains said ?rst portion of said valve element in 
said ?rst position relative to said base when said vent 
valve means is in the closed condition, said second 
portion of said valve element being plastically deform 
able from a ?rst con?guration to a second con?guration 
upon movement of said ?rst portion of said valve 
element under the in?uence of ?uid pressure in said air 
bag from said ?rst position to a second position relative 
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to said base and operation of said vent valve means 
from the closed condition to the open condition, said 
second portion of said valve element remaining in the 
second con?guration and supporting said ?rst portion 
of said valve element in the cavity in the door of said 
vehicle after ?uid pressure in the air bag has been 
reduced to a ?uid pressure which is insu?icient to 
deform said second portion of said valve element 
plastically from the ?rst con?guration to the second 
con?guration. 

18. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

a vehicle door having a door panel section; 
an air bag mounted on said door panel section, said air bag 

being in?atable from a de?ated condition to an 
expanded condition in which said air bag is disposed 
between the occupant of the vehicle and said panel 
section; and 

vent valve means mounted on said panel section for 
venting ?uid from the air bag during in?ation of the air 
bag, said vent valve means including a valve element 
which has a leg section which engages said panel 
section and which is parallel to said panel section 
before and after venting; 

said vent valve means including a base which is ?xedly 
connected with said panel section, said base including 
surface means for de?ning a vent opening, said valve 
element being movable relative to said base and said 
panel section between a closed condition blocking ?uid 
?ow through the vent opening in said base and an open 
condition enabling ?uid to ?ow through the vent open 
ing in said base. 

19. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

a vehicle door having a door panel section; 
an air bag mounted on said door panel section, said airbag 

being in?atable from a de?ated condition to an 
expanded condition in which said air bag is disposed 
between the occupant of the vehicle and said panel 
section; and 

vent valve means mounted on said panel section for 
venting ?uid from the air bag during in?ation of the air 
bag, said vent valve means including a valve element 
which has a leg section which engages said panel 
section and which is parallel to said panel section 
before and after venting; 

said door of the vehicle having inner and outer door 
panels, said panel section being a portion of the inner 
door panel which has an opening formed therein, said 
vent valve means including a base which is ?xedly 
connected with said panel section and extends through 
the opening in the inner door panel, said base having 
surface means which de?nes an opening extending 
through said base, said valve element being disposed 
adjacent to a side of the door panel opposite from said 
air bag and movable relative to said base between a 
closed condition blocking ?uid ?ow through the open 
ing in said base and an open condition enabling ?uid to 
?ow through the opening in said base. 
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20. An apparatus for use in restraining movement of an 

occupant of a vehicle, said apparatus comprising: 
a vehicle door having a door panel section; 

an air bag mounted on said door panel section, said air bag 
being in?atable from a de?ated condition to an 
expanded condition in which said air bag is disposed 
between the occupant of the vehicle and said panel 
section; and 

vent valve means mounted on said panel section for 
venting ?uid from the air bag during in?ation of the air 
bag, said vent valve means including a valve element 
which has a leg section which engages said panel 
section and which is parallel to said panel section 
before and after venting; 

said door of the vehicle having inner and outer door 
panels, said panel section being a portion of the inner 
door panel which has an opening therein, said vent 
valve means including means for clamping a portion of 
the air bag against the inner door panel adjacent to the 
opening in the inner door panel, said valve element 
being movable relative to the inner door panel between 
a closed condition blocking ?uid ?ow through the 
opening in the inner door panel and an open condition 
enabling ?uid to ?ow through the opening in the inner 
door panel. 

21. An apparatus for use in restraining movement of an 
occupant of a vehicle, said apparatus comprising: 

a vehicle door having a door panel section; 

an air bag mounted on said door panel section, said air bag 
being in?atable from a de?ated condition to an 
expanded condition in which said air bag is disposed 
between the occupant of the vehicle and said panel 
section; and 

vent valve means mounted on said panel section for 
venting ?uid from the air bag during in?ation of the air 
bag, said vent valve means including a valve element 
which has a leg section which engages said panel 
section and which is parallel to said panel section 
before and after venting; 

said door of the vehicle having inner and outer door 
panels, said panel section being a portion of the inner 
door panel which has an opening therein, said valve 
element being connected with the inner door panel,, 
said valve element being plastically deformable from a 
?rst con?guration in which said valve element blocks 
?uid ?ow through the opening in the inner door panel 
to a second con?guration in which said valve element 
is ineffective to block ?uid ?ow through the opening in 
the inner door panel, said valve element being plasti 
cally deformable from the ?rst con?guration to the 
second con?guration under the in?uence of ?uid pres 
sure in said air bag, said valve element remaining in 
said second con?guration after ?uid pressure in said air 
bag has been reduced to a ?uid pressure which is 
insu?icient to deform plastically said valve element. 

* * * * * 


